Understanding the variability caused by uterine position effects in polytocus species, such as rats, may enhance prenatal animal models for the study of drug and environmental agents. The primiparous litters of 42 intact female Sprague-Dawley rats were studied. Uterine position, fetal body weight, and fetal brain (wet) weight were recorded on gestation day (GD) 20 (GD 0 = sperm positive). Uterine position effect for brain and body weight varied depending upon horn size. Furthermore, an inverse relationship between horn size (and, to a lesser extent, litter size) and fetal weight applied to both body and brain weight measures. There were no statistical differences in brain and body weights between the left and right uterine horns. The position of the uterine horn (left vs. right) and litter size did not influence the uterine position effect in the rat. Collectively, the present data suggest the presence of a significant uterine position effect. Prenatal differences based on uterine position provide an untapped opportunity to increase our understanding of developmental neurotoxicological and teratological studies that employ a polytocus species as an animal model.
Introduction
The prevalence of substance abuse disorder is widespread across the United States, currently affecting approximately 23.9 million people (National Institute of Drug Abuse, 2012) . Approximately 90% of drug-abusing women are of reproductive age, increasing the risk of substance abuse during pregnancy (Kuczkowski, 2007) . Substance abuse during pregnancy increases premature birth rates, decreases birth weight, and is associated with changes in neurobehavior, such as high arousal or depression (Lester et al., 2002) . Animal models can be used to replicate the conditions of substance abuse disorder, studying various aspects of substance abuse that cannot be ethically studied in humans.
Approximately 95% of the animals used for preclinical research are rodents, including mice and rats (Foundation for Biomedical Research, 2014) . Understanding the uterine position effect in polytocus species, such as the rat, may enhance prenatal animal models for drug and environmental studies. If uterine position has an effect on fetal body or brain weight, it is important to understand these effects so they can be considered when making inferences concerning the potential adverse effects of perinatal exposure to drugs or environmental agents. Fetal growth may be affected by the relative intrauterine position of male and female fetuses in polytocus species. The variability caused by intrauterine position may explain hormonal, morphological and behavioral differences between two fetuses (Ryan and Vandenbergh, 2002) . A significant amount of research has been conducted in rats (Bell and Hallenbeck, 2002; Nagao et al., 2004) , mice (Hurd et al., 2008; Morley-Fletcher et al., 2003) , rabbits (Argente et al., 2008; Banszegi et al., 2009), and sheep (Lang et al., 2003) to confirm the existence of an intrauterine position effect. Previous research has demonstrated a uterine position effect for fetal weight in the mouse and the rabbit specifically. These results suggest that the nature of the uterine position effect may be species dependent. In the mouse, the uterine position effect for fetal body weight is typically reported as the heaviest male and female fetuses being surrounded by two male fetuses (Kinsley et al., 1986) . Furthermore, the heaviest fetuses typically occupy the ovarian and cervical ends of the uterine horn and the lightest fetuses occupy the middle horn position (Louton et al., 1988; McLaren and Michie, 1960) . A contrasting uterine position effect is present in rabbits and pigs. Specifically, a linear relationship between fetal body weight and uterine position exists, such that the heaviest fetuses are located at the ovarian (tubal) end of the uterine horn and the lightest fetuses are located at the cervical end (Stuckhardt et al., 1981; Wise et al., 1997) .
The intrauterine environment of the fetal rat has been shown, through hormonal (Hernández-Tristán et al., 2006) and uterine blood and nutrient supply (McLaren and Michie, 1960; Wentzel et al., 1995) to have an effect on growth pattern and fetal survival
